Electrophoretic mobility of high-molecular-weight, double-stranded DNA on agarose gels.
A new theoretical model for the migration of high-molecular-weight, double-stranded DNA on agarose gels is presented. This leads to the prediction that under certain conditions of electrophoresis, a linear relationship will exist between the molecular weight of a DNA molecule, raised to the (-2/3) power, and its electrophoretic mobility. Agarose gel electrophoresis of the fragments of bacteriophage lambda DNA produced by several restriction endonucleases confirms this relationship, and establishes some of the limits on its linearity. For this work, a polyacrylamide slab gel apparatus was modified for use with agarose gels. This apparatus has several advantages over others commercially available for agarose gel electrophoresis, including the abilities to run a larger number of samples at one time, to use lower-concentration gels, and to maintain better temperature stability across the width of the gel. The validation of the relationship developed here between molecular weight and electrophoretic mobility should make this a useful method for determining the molecular weights of DNA fragments.